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Supporting Information
General information
All starting materials were of the highest commercially available grade and used without further purification. All solvents used in the reactions were distilled from appropriate drying agents prior to use. Reactions were monitored by thin layer chromatography using silica gel HSGF254 plates. Flash chromatography (FC) was performed using silica gel HG/T2354-92. 1 H and 13 C NMR (300 and 75 MHz, respectively) spectra were recorded in CDCl 3 . Binary HPLC Pump). Chiralpak AS and OJ columns were purchased from Daicel Chemical Industries (Hong Kong, China).
Chiralpak OD column (Sino-chiral® OD) was purchased from Funsea Technology Inc. (Beijing, China). Optical rotations were measured on a Perkin-Elmer 341 Polarimeter at λ = 589 nm (c g/100 mL). All enantiomeric ratios have been controlled by coinjections of the pure sample with the racemic substrates.
Experimental:
Alkylidene Meldrum's acids were prepared according to the literature.
[1] The chiral thiourea-tertiary amine catalysts were prepared according to the literature.
[2]
General procedure for enantioselective domino Michael addition/cyclization of 2-naphthol 5a with alkylidene Meldrum's acids 6a-6u:
Catalyst 4i (8.2 mg, 0.02 mmol, 10 mol %), 2-naphthol 5a or 5b (0.3 mmol), corresponding alkylidene Meldrum's acid (0.2 mmol) and 30 mg of 4Å MS were added to a 10 mL tube and warmed to 40 ℃ under argon. Then dry 1,2-dichloroethane (4.0 mL) were added. After the reaction was conducted at 40 ℃ for 20 hours, the mixture was subjected to flash chromatography on silica gel with petroleum ether/ethyl acetate as the eluent to give the pure product 7. The ee value was determined using established HPLC techniques with chiral stationary phases.
The racemates were synthesized employing DABCO as the catalyst. 18, 149.81, 147.75, 147.22, 131.05, 130.62, 130.53, 128.92, 128, 127.79, 125.53, 124.4, 122.39, 117,47, 115.95, 37.25, 36.83 149.72, 140.48, 131.02, 130.93, 129.86, 129.16, 128.68, 127.51, 127.40, 126.86, 125.19, 122.99, 117.54, 117.47, 37 .56, 37.39. 83, 163.61, 160.35, 149.68, 136.20, 136.16, 131.04, 130.77, 130.04, 128.76, 128.59, 128.48, 127.50, 125.29, 122.80, 117.47, 117.34, 116.18, 115.90, 37.45, 36 .80. 68, 149.71, 138.93, 133.37, 131.01, 130.73, 130.12, 129.31, 128.77, 128.29, 127.54, 125.32, 122.73, 117.46, 116.997, 37.23, 36 .92. 68, 150.3, 137.38, 132.72, 131.02, 130.66, 130.19, 130.08, 128.95, 128.65, 128.14, 127.65, 127.61, 125.32, 122.82, 117.28, 116.67, 35.20, 34.36 . 66, 149.72, 139.46, 132.27, 131.01, 130.72, 130.14, 128.78, 128.64, 127.56, 125.33, 122.72, 121.48, 117.46, 116.89, 37.16, 36.99 . 40, 149.88, 144.55, 131.10, 130.75, 130.53, 130.35, 130.10, 129.67, 129.26, 128.86, 127.66, 127.40, 127.11, 126.26, 126.22, 126.17, 126.12, 125.65, 125.41, 122.63, 122.05, 118.44, 117.49, 116.59, 37.37, 37.25, 37.05 21, 149.83, 145.76, 132.98, 131.04, 130.54, 128.90, 127.83, 127.75, 125.49, 122.45, 118.28, 117.45, 115.99, 111.57, 37.44, 36.84 17, 149.69, 137.49, 137.19, 131.03, 130.96, 129.83, 129.76, 128.67, 127.38, 126.74, 125.16, 123.03, 117.81, 117.49, 37.51, 37.23, 20 .92. 19, 158.85, 149.62, 132.48, 131.03, 130.92, 129.75, 128.68, 127.96, 127.37, 125.17, 123.02, 117.94, 117.48, 114.52, 55.15, 37.59, 36.78 . 20, 149.59, 149.39, 148.34, 132.96, 130.99, 130.91, 129.80, 128.66, 127.37, 125.18, 122.97, 118.96, 117.77, 117.39, 111.52, 109.99, 55.77, 55.74, 37.56, 37.18 . 77, 149.29, 143.56, 131.04, 130.63, 130.10, 128.78, 127.59, 127.19, 125.34, 124.97, 124.92, 122.88, 117.96, 117.63, 37.60, 32.74 85, 150.54, 135.31,134.45, 131.19, 130.97, 130.21, 130.08, 129.66, 128.72, 128.45, 127.50, 126.92, 125.91, 125.74, 125.29, 124.78, 123.50, 123.03, 122.01, 117.45, 109.44, 36.23 62, 150.13, 147.48, 147.35, 132.25, 131.18, 130.98, 129.79, 129.22, 127.99, 124.58, 124.17, 119.57, 118.83, 116.33, 37.39, 36.79 
1-(4-nitrophenyl)-1H-benzo
1-(4-fluorophenyl)-1H-benzo[f]chromen-3(2H)-one (7c)
[
1-(4-chlorophenyl)-1H-benzo[f]chromen-3(2H)-one (7d)
1-(2-chlorophenyl)-1H-benzo[f]chromen-3(2H)-one (7e)
1-(4-bromophenyl)-1H-benzo[f]chromen-3(2H)-one (7f)
1-(2-bromophenyl)-1H-benzo[f]chromen-3(2H)-one (7h):
1-(4-(trifluoromethyl)phenyl)-1H-benzo[f]chromen-3(2H)-one (7i):
1-(4-methoxyphenyl)-1H-benzo[f]chromen-3(2H)-one (7l)
1-(3,4-dimethoxyphenyl)-1H-benzo[f]chromen-3(2H)-one (7m)
1-(thiophen-2-yl)-1H-benzo
